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(54) POLYMERIZATION CATALYST AND PRODUCTION OF POLYMER USING 
CATALYST 

(57)Abstract: 

PURPOSE: To provide a polymerization catalyst 
composed of a transition metal compound containing 
cyclopentadienyl group, an aluminoxane or its mixture 
with an organic Al compound and a bisphenol compound, 
exhibiting high catalytic activity at low temperature and 
giving a polymer having high molecular weight. 
CONSTITUTION: A polymer is produced by polymerizing 
an unsaturated compound of formula IV (R is H, alkyi, 
aryl. etc.; n is 0-10) in the presence of a polymerization 
catalyst composed of (A) a transition metal compound 
having cyclopentadienyl group and expressed by formula 
I (Cp is cyclopentadienyl. etc.; M is transition metal such 
as Ti, Zr and Hf; R is 1-20C hydrocarbon group; n is 0 or 
1-3; X is halogen), (B) an aluminoxane produced by the 
reaction of a trialkylaluminum with water or a mixture of 
the aluminoxane and an Al compound of formula II (R' is 
1-10C alkyi; X' is halogen) and (C) an organic compound 
having two or more hydroxyl groups and expressed by 
formula III (Y is 1-20C hydrocarbon group, O. S, etc.; R1 

to R4 are 1-20C hydrocarbon group. OH, halogen, etc; n' is 0 or integer; y, y'. z and z are 0 or 
1-4), etc. 
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MMUR^ (B) :7)VS.J-^^^> 

m^WL^ (C) : 2. 2' --;;bKD+->-3, 3' - 

^ K 



^1— 



(2) 



!HfM¥4-3 2 3 2 0 7 



im^mii mm^^ (A) cpm (or) 

ttJK^^J- (B) : hUT;W+;VT;V5-r>At*t®g 
tt^^Sc 1-10 07)V^)Vm. X' «ADy 

ntto. 1. 2, 3, *»6at*n*«s;«-r) Tssn 

ttttfiK^ (C) :fl:i*&ttib2t7^$n«il>ja:<t'b 
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(R' 1 ~ 6 ©^ft*^s*s-r) & 

R» . R». R» ;fe<fci;R< (±(l--eabt3T'b|ii?a::3T 
tiTfciVi. n' ttOXttl«±©SISi«:T*0, mitY 
0»DSblHl»SS-r. Xy. y' , y" , z, z' is 

y. y'. z. *J;rXz' ttOXttl j5^&4S-C©SiE»:. 



[gt^:s2] m^Jsimm<Dmwi&^ (a) . (b) . 

(C) *^6)*Sa-&«»SfflV»ifc, -JRJC CH=CH 5» 



(CHi ) . R 

ciii^j«3] »^JB2Ci5tiT, fti!«ia^> (A) tmm 
(c) ^&&*^D86s^s$-&. ^^R!^i\i!}tmmm 

» (B) -jftiC CH=C 

H <CH2 ) . R 
(fit. n = 0~10©lFg:, R«*|RM^, TJP^^^JU 

[a«:B4l HSt^ CH=CH (GHi ) . R 

({BL. n = 0~l 0<OfiE»:. R«*^K?, 7)V^)V 

[»*«5] -jeiC CH=CH (CHj ) . R 
(fib. n = 0~10«ffiESc, R«*^®?, 7;l<'+;P 

[W*:S6] -flS^ CH=CH (CHj ) . R 
(fib. n = 0 ~ 1 0 ©SESfc. Rft^fRS^. TJl-*;!^ 

fl;#«b*<5^x>ib-&#jT?*«a}*3B2 *&tt3iB«©a 

^**^©S4)g*S, 
[%i;Q©i^«H;%§KQ^] 

[000 1] 

*&tt-e©Sf3Mt:S^-r*S»^JSYb^ifet 7;w$ / :r 

4&t©ji-&iftt^;4< tfe 2fi©*|6S*«-r«*«Mk 
^^Ibd^ ^ !S:SSiS-*S^)««&t^-€-©a^jB«t&ffllifc 

a^<*©ii!jfi:^&(cii-r-5. 

CO 0 0 2] 

VSmnmSl -HRS CH=CH (CH. ) . 

R 

(fib. n = 0~10©Ba. R(i*^IST, 7)V^)V 

«^©i!ig*^tbT«. ^i?*;i/a^. fj^-t>m.^. 
^^tt^mt^^^>it.^mt^m7)i'S.-^Ait^!^ 

> S m b fc @# i 3g-«7 5 X 9 Mb^«J*» 6 «tt 

«t?S**»ie>nTV^«, — :*». ^^>. v';un-'i>A, a 
7X>> A^©^ D-feWb^^a 1 7;i'5 y ^ 

;a:sa^«ttt*fflv>s^ffit>S3B$nTv»<5 (^wuas 
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3 

8 - 1 9 3 0 9#^ffi) , u*^b;io:«rjSTtt»enfc 

[0 0 0 3] 

S— JRiC CH=CH (CHa ) . R «EL, n = 0 
[0 004] 

[ssa&fswi-r-sytJ&oD^a] ■rftt)^*^!?^^, 

ttttJffiiJ- (A) :-|SSCCpM (OR) . Xs-. (SC 

MKT I. Zr. Hf A^^Stfn-Sa^^JB. Rtt^* 
»Cl ~ 2 0 COi^^k*lgS> nttO, 1, 2. 3. 

(B) : ^U7J^+;^T;^5r:>>At*^:<DS 

y*=^^1}->t-JRiCA I R' . X' 3-. (SC*. R' 
^SRftl-l 0®7;m'JVS. X* f4ADy>K^. n 

tto. K 2, 3, A^e.atfn««) T^$n5T;P5 
(c) *fcttfls2"e«sn-5ii>:tt<t 

r^a»ttj«*ffifflLfc-«iC CH = CH (CHj ) . 
R (ML. n = 0~10©fi&. Rtt*3R]S^, 

(A) iifmm^ (c) &*e,*>u»siss-ti-. s8s 
mmhim^^ (b) «'^;a:'&s^j»jK<&^i^/i:, ^» 

[0 0 0 5] e^T, *»M©rt$*PiffllciBi?q-r«. * 
JgWTttttt^^i^ (A) tLTffifflan^-«5CCpM 
(OR) . X.-. (SC«f» Cptt$'i'n'<;>5'>?xr:;i' 

S^fcfi-eoSlill^*:, M«Ti. Zr. Hf*^6S«n 
sa^^JS, R«^3g»l~2 0®^fl;*^X, ntt 

0, 1. 2, 3. d^6a«n-5»:, xttADy>M^s 
s-r. ) T?^$nsa»^jiMb-&«!jcDA*jc«tuTtt. 

-f >7*x;p^3'X'?A h "J ^7 P u h\ 7;i/:^kx;i/5^^' 
x^^A h U a g H. i^i; d'O^' v?xx;Pi?;i.3x>:7 
AhUi'P'JH, '^>3'><9^Jl'>';^P'^>^'>?XX;U>' 
;W3X>>A h "J ^7 D U -I" >5*xjPi;;i'3X':7A h >J 
i^PUH, 7;i/3M^xJl/S?;P3X'>AhUi^P»J H. 
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4 

5=-;l^v'i7P^>^'>?xx;l/A7X'^A hUi^PU K. < 
>'xx;WA7x':?A h 'J p u H. 7;i';*-kx;WN7x 
A h 'J P U H. v'i' P'^>3'5;xx;i'5=^i'X':^A h 

x'i;AhUxh+>'h\ -f >xx;i'g=-^'X'i?AhUxf> 

7;W:tl^xjl/5^^'X'i7AhUXh+v'H. 
P'?>5'>'xx;i'5?;i/3=>i7AhUxh^i'H. 
^5^Jl'v'^7 P'^>^'i'xx;i>>?;i<'rtx^;A h Ux h^S/ 
10 >7^x;Pv;i'ax'i;AhUxh+v'H, 

xjv$;;i/nx':7A h 'jx h^^'> H, i^i;n^>*fiy:x.~ 
;^/^7X^;A^Ux^:^^5'H. ^>i':f^'^)V'y{^u^> 
^'i?xx;i.A7x^;Af>ijxh4^>'K, 'f>xx;WN7 
x«i7AhUXh^>'H, WXJWA^X-^Ah'JX 

[0 0 0 61 mmwL^ (b) ®TjP5y:i-+-y->tt7ji/ 

Ra (A 1 Ra O) . A 1 Ra m-^^t-^m) mS^/H, 
(A 1 Ra O) (53<R<is^f|&) iUT#ffi-r-5. 

;V. >5^;p3a: if ®]K3?» 1 ~ 1 0 <D7)l'^}Vm'V& 

^7K^mm\zmm-^'^^ h u 7;i'*jvT;u5x>i7A** 

VJ. Sifc, *©fl§lS7;W5x»?Afl:-&'»©flSjKt«jB! 
a-a-«*fe 7;i^5X':7Aft;-&«S®^iaE{c:*SfiSfD^^-B- 

sm;!K^« (cusOl • 5H> o) <bL<». mmr 

Jl'5X'>A*»'» (All (SO* ) 8 • 18Ha O) 

•£>. SlS^^UfcH, »Sb<»7;W5X'^7Aft;^igllt 
7Jl'5>':t=^1*->tjg-&LTfflV»^ni-jeiCA 1 R" 

. X' >-. (iC'l', R* tt^iBft 1 ~ 1 0 o7;i.=*^;p 
40 s, X' w\ay>m^> ntto. 1, 2. 3. a^^m 
«n«») r«an^7jP5x'i7A^t;^i^®^«iWtu 

Ttt, pl5";i<'7;V5X'i7Ai?f PU H. X5^;P7;i'SX 
'^AS^i'PU n->'Pt:;U7;W5X'?A-:'i'PU 
H, X5^;P7;P5X'>A-feX^^i'PU K, z^^^)U7)V 
^X't/Ai'PUH. -:;x^;i/7;P5x>:7Ai'P'J h\ 
-n-:/Pt:;i/7;!/5X"5Ai?PU K, hU^^)l'7)V 

5X';7A. h'Jx^;P7;W5xe7A. hu-r v:^^;i'7 

'J7xX;l<'7;P5X'>A, v'X5^;i^7;l'5— AA-f H 
50 ^-f H, i^-l" V:/?-;t'7;k5XC7AA'f H7-f v'X 



^3— 



5 

[0 0 0 7] *fBegr<5!li!KfiK5J' (C) tLTffifflSns 
ft; 1 ttfls 2 -c^sn^>iJ>;^ < t f> 2 fio*KSS* 

f S^fiMb^lSl© YT«3n-5^*» 1-20 (D^fl:* 

5"Ux>, n-:/ptf'jx>, 'fv:/nt;'jx>, n- 
:/^Uxx -f y:^g^'j7'>s^*«ffii^sn«. ^cD«t> 

ttos;tttiet±os»Tabo. *ffiY©»oigm» 

R' . R» . R» i5J:i;R^ «^sR»i~2 oroMft* 
7k»S. xhaS. xhUJl/S, tHu*;ueD 

4^>'SxttADy>ig^&^-r. ^^fti~2o©^^b 
**Si:UTH:» >t^;k x^;k n-:/nt:;k -fv 
•^aidjv. n-:/5=-Jk ^vzr=^)V. t-zr^A. n- 

75;k 'fV75;k n-'S+i^Jk n-^:/5^;k n 
-^ti^^'Jk n-5*5';k n- H5^i^->l'^©T;i'+;i' 

;k v'i'D'<>g^;i'^®v'i7nTJV=^^;i'S. -fa^-jv 

s. c ©4»r 1 ~ 1 0 ©7;p=^r;i'S**»jafcfie 

ffl$n«. y. y' . y" , z, z' . z" tt3Sr»«l8 
fc||^UTViS«iftS©»«*L, y, y' . z, z* 
tt0S>S:ttl*^6 4ST©3S». y" . z" tt0*fcfi 
lA*6 2*T?©»»*^-r. MfitlS^J- (C) ©*^*:«t 
LTtt, m^it. 2,2' -tr7xr:;Wi;:t-;k 1.1' -If 
-2-:J-7l — ;k 2.2' ->?t Ka^v'-6,6' -v';J^5=■ 
;^t^7xn;k 4.4'.6,6' - t -:;^5^;i/-2,2' 
-:^f-U>i^yx.y—A'. 4,4' -':?^5^JU-6.6' -5?- 

t -:/g^;v-2,2' -^?V'>vf7xy-;k 4. 4', 6. 

6' -5^h7;<5";W-2,2' --f y:/5^'j7^>i;7x/- 
;k 2,2' -v't: HP*>'-3.3' -i?- t -y5"JP-5.5' 

-i?;;t?^;i'i:^7xx;u;;;;i/7>f H, 2.2' -$?t hp^^s^ 
S^7xx;Px— 7^;k 2,2' -j^t Hp^>'-3,3' 
t -T/f^jP-s.s' ->;ptg^ji/>'7xx;wx-5^;k 2,2' 
-vt HP*->i?7xr:;P7x-;P7*X7-f X 2,2* 

[0 0 0 8] -K^ CH = CH (CH2 ) . R (M 
n = 0~10©!6», Rtt*^JSi=^. 

7^>'. 5?»]Kbfx;k i^x>fl:-a-iKii?©a-&c, 

^ftlitttJR&Sfflf*«^«. (C) »a^{::« 

•rsstrfc. ibii)>\^tbmm^» (a) tRi6:ati:Tfflt» 
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6 

«c:t*tT€rs. jtt«K^^ (A) t (C) ©S*Stt-2 

o~2oor©fi«r. iiYb*^sa, ApyMb^ft; 
* 5) 11 lix-T-;P;& if ©ffitt^«t«f -CfT 5 d 
ft6«t^4)> (C) ttlt«5R«{c:fflv»Tt>J:V» 

fttat;3c5^ (A) *v\py>-&^ai^^«ft:^«©« 

SJS:*tr5S^fe-r«.Apy>-fb*3S*fflS|-rsB 
fcAPy>^fc;(K^^^fl2^4!!J^II**b/t«S^C«'r« 

©7;k:^ u ^JR©**^;*^ t©Rj*:c * o *«7JP3 7 
VI. ^©«-&. #fabZt7A*'J^«i£*li**Lfc^t 

(A) *ttHp*;n^p^^5'S*^*t-««^^ctt, * 

e.*^i:«)ftlijK^5> (C) ?£»ffi^©;«7;U4?>Ki:Sl£;3 
1+xxx;i/Yfc;^'fei: UT*HiS:CttT-5 t WtSTft 

a» *rs^«fls^«j©R«Ttt. K*«Mb^«j©di>;a:<t 

t) 2ffl©*KS*«R-©Ss»^*ISTtiie^bfc}^ffi€: 

©^ADS»0!i^(£@(Ks^©ig^(cii, mmiiy (A) 

tta^t^JRH^ibTl O-io ~1 0» mmo I /I, 

»*L<«1 0-'~l O'mmo 1/1. MJt^^i' 

(B) ttftJl«f£i> (A) 7)V'S.=:^AmTX 

a^&jas^tUTi~i 0 0 0 0 0. jep* L.<tti o 

~ 1 0 0 0 0. mUfSt,^ <C} »ft»Kj[£jl^ (A) ©9^ 
^SJSTtilJL'TO. 0 1~4 (^JPtt) TffifllTfr 

[00 09]— JftSC CH=CH (CHa ) . R (fi 
n = 0~10©«E»C. R»±**ST. 

7^X 35SlStx;k >?x>ft;^itSr^©:afl:«i9tLT 
tt, ^^7^ >5ft^/V— tL-TX^^WX T'PtrV' 
X :/x>-l. 4-;<5=-;U'<>x>- 1. 'S+-fe>- 
1, ^ti'T'^-i, t;-;i<'->i^D'\+-9->i?. 

v-tUT* xf^wx o-pi?^;i/;^5^ux 

m-^?=-;i/Xg'U'X p-;<5='JU;^5'VX o, 
4£? ;<g^;PX5F^>. o-X^)V7.'^U>. m-xg^;PX5=- 
UX p-X5^;WX5"lxX o-i7P;PX5^^X p- 

1. zy^'jxy. -iv-fvy. 1. 4^^ 
>-3'v'XX 1, s^^-y-v'xx 1, 
X 1, 7:ti'^'-:^XX 1, 9 7^*i?XX y!7U^ 

©'rt:^«b»¥llffi(:fi^<& u < » 2 am£(±©^S^tc^ 
50 fc«*iciB:£an5'<«t>©-e«/5:v»*^ tfii;t«. 
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X ^y^y. 's+tJ-x ^zf^y. -t^i/y^ay^m 
*fcf4, :^=f■vyf;u^)Y%<r)}\ufy'mc 

iii^j'jcaffoafSf><bBi«n?«^), 5 o~ 

2 0 0'C©«SH*5tO#-6*^ #lC-2 0~1 2 O"C0 
«5H*»»*b<, a^JI*ttaffi~6 0 k g/cm' G 

[0 0 10] 

(1) ^J'TS : y;^n-5X->^>irpVhi'57>f- 
1 5 OCS!S:«V>fc. fflifett 1 4 CCT, fiSattL-To 

- y D n'Olf * 5 AttShodex 8 0 M/ 

^«4eH5 0 OA»^,6.8xlO» 0#i>»Slpil?'JX5"W> 

(2) H*«i=^ilFX-l 0 0;^'^iyh 
n^-4^-SfflV»l 3 5'CT?«3tUfc»'CNMRX'^i' 

h;p±»3*«&fc. U^m:^mt.o-'J^uu^y^y\z 

[00 11] mmmi 

(1) mm^ (B) cr}-&i$ 

l/fc^. h;i'X>7 0 Om 1 i:h'J;>^9^;i'7;P5x<:;A 

6^iWT8m 1 ©*«7;^:^>t*^cp^c€ra^ 
BJc^a^iHTS. ^iatcLT3 omrWJSJf^iKtt 

(2) ftk«Efi!c5> (A) (C) (DRf^ 

10 0ml 077X3S;7;i/:^>-eaiftLfc«, h;i/X 
>3 0ml i:5'^P'^>3'5?XXJP5^^'xe7Ah'J5'n 
'Jh*5. 2mmo 1 *SAL2 Orir^ofc, ^IC. ?« 

Tn— hiD h;i/x>i:2,2' -s^t Hn^^^v—a.a' 

- t -:^5^;i'-5.5' -z^:^^JUi^y3:.=.)l^7,)Vy^ H 
5. 2mmo l*^6;a:SSSKSlWfra*HtT»rFL/fc. 

iRL-. H-»UX>t?2(5|tt^tUfcS&. |£iabT2. 2g® 



(5) !|$g8SF4 - 3 2 3 2 0 7 

(3) :/otfP>(Dfi^ 

(a) yotru'>©a-&- 1 

3 0mI®:t-hi'^-:/*7JUrf>BiftL;fc 
h;WX> 3m 1 *5 j;t/>i^;i'7;l'5 /:t^-9-> 1 5 
Omgt (2) -CftfcH^O. 5mgS:ttii*l Oi^m 
mWLIt'^. :/DHk>3 0 gSrtt3i^fc^ 3 0*C{C# 

HC l/^3'y-J^?KTi5t^l^L/!:«, ^^'y-^VTife^ 
JO L. ^JSbit. ftenfcS^WiO. 7gTabofc, s 

oo:5-efeofc. 

(b) >''Dt:^>®a-&-2 

fc. #^nfca^{*:tto. 3gT*-3fc. c:©a^{t:o 

(c) -^uMvynm.^-^ 

mmr)vs.-^h.isi.^t\yX^=^)V7)vs./:i:^-^yt. 

X^;W7;k5X«>A-fe7.=*^i/D7-f H®ig^ife (A lit 
a? T?9 : 1) S«fflbfcK^Vtt. (3) t|SI«0»fp*ff 
ofc, a^#:ai N-HCl/^^'/-;WfflT?i!fe»L;t 

0. 8g-e»ofc. Jioa^-^o^^^sttiiitji 5 o^T? 
iiS'&roanc^^i^sttwa^flrp »o fc. 

(4) :^5^i^>©a^ 

(a) ;^5^w>®a^- 1 

n^^l0 0m\<Oyy7.Zi^7)VzSym.^\y1t^. h 
;kX>3 Om 1 :feJ:r;(2)T#fca«:*5mgi:>t5^JP 
T;P5y:i-+-»f>2 8 OmgSttiii!*., ISJ^^^Ufc. 
5<? 8 0'Ct#iabX5^l'>3 Om 1 SDn;^a^&iBi6U 

fc. ii^raan-:/^/-;w*ip^a-&*«tji:u&. a 
iN-HCi/^^'y ~;pa!T?ife# 9 
/-;wTj5fe?iHx> ^#e,nfca^#:», 2. 2 

gt?»ofc. ::oa^fl:OiH'att«?I4^Tv'>i?:*^' 

(b) X5^P->®a^-2 

i:hUpi?^;P7;l'$X'>A0ig-&#) (Altt;-e8 : 2) 

sffiffiufcfitntt, (4) tra»©j*ff*ffofc. a-& 

:ioa-&^©4}^fttti*«j4:^T>'>>?:t^'^^ 

(5) 1, 3:^:J'j?x>®a^ 

0 Oml 077Xn?£T;>rf>M^L/3t^, H 
y\/:t.yZ Om 1 *J;rX(2)T#)S:@ff£5mg 

7;^5y'3^*•^^■>3 0 omg=£tta«.i oij>m«t*^L 

fc. 4 0'Clc#ilS, I. 3:/5'v'x>tcJ:oT0. 3 
Kg/cm' GtwftBEU, 1 «rMtt*^a^Ufc. n-:/^'/ 

50 -;p*»inba-&*f?jtL&. a^frttiN-HC 1/ 
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bfc. m^nftm^mt, o. sgTs&ofco 
(6) 1. 5'\=^^-!i-:^x>©a^ 

1^^191 0 Om 1 (07 7Xn*T;i/=f>BlftLfc«. h 
;i^X>2 7inl;feJ:r; (2) T#y5:H(SS5mgt^g^ 
;W7;P5y:t=^-9->2 9 OmgStta*. S»®#L 

;t. 4 0'CC#iaLi, 5'\^-9-:;x>3m 1 4jnAa 

Jh Life. lN-HCl/;)t^'y -^l^JK-CttJ^ U 

[0 0 12] mmm2 

(1) ttjswc^)' (A) tmm^ (c) ©SiS 

10 0ml 07^;^zi47;i':^>-ee«Ufc«, h;i/x 

>5 Om 1 tyjV:tU—}V^f^=-'C^Ah'}i^ttf} |« 1. 
2mmo 1 S«:AL2 S-Ctfiltsfc. fiSTD-h 
±0 h;i.x>i:2,2' ->?t HD+->-3,3' -i^- t 
^;P-5,5' ->'^^;Pi?73:r:Jl'X;P7W Hi. 2mm 

o l!4»6js^«»«*ll^MJi»^tT}rFbfc. ■€•©«. m 

a»bTO. 4 5 gCDRl6:i»=£liIJKU&. 

(2) T'obfl^XOM^ 

rt^Sl 13 0ml ©;t- W-:/£7;p:^>H«lbfc 
l>;PX>5mL;feJ;tX;^5^;U7;i'5/:t4^1}->l 7 
Omgt (1) Tll&Hflc5mg*tfca*l Oii-WiBtf' 

Lfc«. :/ntfp>3 0 g;£{ta^;e. 4 0t;fc#su 
i^mmw^m% mm<D-:/u}fu>^isitiivrc^n- 

»!J3 0 O^T&ofc. 

(3) X^V>CDa-& 

rt^ttl 0 Gml©7^xnS7;Prr>BiftL/t«. h 
;PX>3 Om 1 ^iZf (2) -C^fcB^SSmgt^cg^ 

;i.7;u5/:j-^r-t)->3 1 omgsftji, immMvit. 

8 Oleic »SUX5=-V'>3 Om 1 i£jDAa^*Mi6b 

fc. mw»n-:/^'/-;i.>&in^a^<£#±Lfc. a 

lN-HCl/;<^'y -;i/«?T!iSfe}^ L;i5:^, ;< ^ 

/-}\^iTm»h. m.»Lit. ^&nfca^m4 3. sg 

(4) 1, 3:/i'-:^x>©a-& 
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l*g««fl 0 0ml©77Xn*r;l/=f>'B«Uit«. N 
;PX>3 Om l*J;t;(2)T#fcH*ti:<&5mgt^5^;W 
T;i^5y:t^-t}->2 9 Omg&ttii*l o^^mMWi^ 
ft. 4 0"CK:#fi«, 1, 3:/3'i?x>ira:-3T0. 3 
Kg/cDi2K«ffiU mmjgj^^a^Lfc. n-:/i'y- 
;i'&8ijoLa^s<9±bfc. a^rmiiN-Hci/pi 

fc. %?>nrzm^mi. o. sgrabofc. coa-&«: 
©^^•attiliSis 6^-e5^xa!©3j«u:/3'-:?x>T*o 

(5) 1. Q^^D-i^XXDM^ 
l^«W 1 0 0 m 1 ©7 7Xn >««bfc». h 

;WX>2 7m 1 (2) T^fcSfls* 5 mg t^?- 

;^7;^5y:^-=1^1^>2 9 omgsfta, mifmMi^it. 

4 0"C»C#SL/1. S'^+itv'X^Sml S:Jin;ita^£ 
IBjl&U«:. ll^lffl«n-:/3'/-;i.«ma^*ffjhL 

ft. m-^mtiN-Hc \ /-jvm-am^vft 

1. 2g-ca&ofc. c©a^#lii 4 0"Co->'i'n;w 

[0 0 13] itIilEWl 

i^ifi««ii© (2) mm^^ (A) tMttyc^ (o ©s 

*:t:feV>T. vi'D'<>^'vxn;i/5^5'->>Ai7PU H 
©f^t> 0 fcS'i^ n';>3'i?xr:;PS©i^v»?^'-'>Ai^ 
nu HSfflViTK^Lfc. c©KJi£:'»©@#:&fflViT^ 

mmi (3) (a) t[^i;:/Pt;w>©-4 o'cicfett 
:fc. 

[0 0 14] tfclS!M2 
50 ^JfifiSIl© (2) tt«tj*iJ- (A) tftfcttWt^i' (C) ©S 

«i»©f^t>t)lc, >?>'^n'>03'>'xx;i/A7x>:7A>? 

i^DUKO. Img^fflVifcet^tt. *J6«I1 (3) 

(a) i:rai;:/nfcfP>©-4 O'ClC^felt-sa^Sffo 

ft. n&a-&«i©^H'a«*«j 7 :^ 7?*stt©3i? u 

[0 0 15] 

cpM (OR) . xj-. -C5^$nsa«^^sft;^(|&, 7 

ffittS^U. — Kit CH = CH (CHt ) . R (fi 

U n = o~io©SjB:, Ridalc*®?^, 7;>^r;i'», 

^#:Ssifr:;k v?x>*^>''r-^©JSiH^ 
[BV©ffiW;Ecie<»] 

[011 55W©3a«S«r^t*S:^^>©7^-5'■*'-^Bn? 
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